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Exercise 1 Determine whether the relations defined below are reflexives, symmetrics, antisymmetrics,
transitives.

1. Let Z be the relation given by aZb <= a=|b|,foralla,be Z.

2. Let S be the relation given by aSbh <= a+ b iseven, foralla,be Z.
Exercise 2 Let Z be the relation on the set of ordered pairs of real numbers, R x R, such that

(x, % (u,v) = xz+y2 =u’+ 12

© Show that £ is an equivalence relation.

® Find the equivalence class of (0,0) and (0, 1), deduce the equivalence class of (1,0).Interpret these
equivalence classes geometrically.

® Find the quotient set (R?)/%.

Exercise 3 We define the following relation S on N*

Vn, meN*, nSm < mdividesn

O Verify that 652 and 5S1.

® Show that the relation S is a partial order relation on N*.

© let A= {2,3,4} be a subset of N*
(a) What are the minimal elements? least element? maximal elements? the greatest element?
(b) What are the bounds of A (upper bound and lower bound) ?
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Homework

Exercise 1 Determine whether the relation £ on the set of all integers is reflexive, symmetric, anti-
symmetric and transitive. Where x % y if and only if

O x#y

O xy=1

® x=y+lorx=y-1

O x=y(mod7)

O x+y=7

Exercise 2 Let Z be the relation on the set of ordered pairs of positive integers such that

Y(a,b), (c,d)eZ x7Z*, (a,b)Z%(c,d) < ad = bc.

Show that £ is an equivalence relation.
Exercise 3 Let Z be arelation on the set N*

Ya,beN*, a%Zb < FkeN: 2:2’“

1. Show that £ is an order relation on N*.
2. Decide whether Z is a totally order relation on N*. Why?

Remark 1. For the first exercise of homewok, choose only two relations.



